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1 . Group  I and  Group  II  questions  should  be  answered  in  the  Main  Answer  Book. 

2.  A ns  wer  any  FI  YE  q uesi ions  in  G n>up  1 1 . 

3 . A ns  wer  A LL  q uestions  in  Group  I a nd  Group  III. 

4.  Group  III  - Multiple  Choice  questions  - {which  will  be  given  10  ihe  candidates  hat  fan 
hour  before  the  scheduled  close  of  Ihe  examination)  dioukl  he  answered  ojiIv  in  the  • 
space  provided  in  the  Main  Answer  Book, 
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7. 
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9. 

10. 


Define  Newton's  law  of  wscosity. 

What  is  surface  tension? 

State  t he  3D  contin  u ity  equatio  n, 

Write  t he  sign  if  ica  noe  of  stream  f u n ctio n. 

Differentiate  between  total  energy  line  and  hydraulic  gradient  line. 
Give  an  example  where  the  minor  losses  in  pipes  a re  none  significant. 
Define  vapor  pressure. 

What  is  displacement  th  id? ness? 

Define  net  positive  suction  head. 

D raw  th  e in  let  and  o utlet  vebc  ity  diagram  of  Kaplan  tu  rbi  ne. 
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GROUP  II  Marts:  5 v 12  *60 

1 1 . The  water  in  a tank  is  pressurized  by  air  and  a multi-flu  id  manorrveter  as  shown  in  figure 
below  measures  the  pressure.  Determine  the  gage  pressure  of  air  in  the  tank  with  the 
following  information!,  h,  = 0.2  m.  h2  = 0.3  m;  ft-j  = 0.46  m.  = 1000  hg/m , pcj  = 350 
kg/m5;  pircVn.ry=  13600  kg-mf1. 
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12.  Find  the  convective  acceleration  at  the  middle  of  a pipe  which  converges  uniformly 
from  0.4  m to  0.2  m diameter  over  2 m length,  The  rate  of  flow  is  20  lit  /s.  If  the  rate  of 
flow  changes  uniformly  from  20  lit  ,'s  to  40  lit  /s  in  30  seconds.  Find  the  total 
acceleration  at  the  middle  of  the  ppe  at  15th  second. 

13.  Water  enters  a hydraulic  turbine  th  rough  a 30  cm  diameter  pipe  at  a rate  of  0.6  mf/s 
and  exits  through  a 25  cm  diameter  pipe.  The  pressure  drop  in  the  turbine  is 
measured  by  a mercury  manometer  to  be  1.2  m.  For  a combined  turbine -generator 
efficiency  of  63%,  determine  the  net  electric  power  output.  Disregard  the  effect  of 
kinetic  energy  correction  factors.  Neglect  1 he  elevation  difference  across  the  turbine. 

14.  A model  test  of  a tractor-frailer  tesf  rig  is  performed  in  a wind  tun  nel.  The  drag  force  is 
found  to  depend  on  frontal  area  A,  wind  speed  V,  air  density  p,  and  air  viscosity  \i.  The 
model  scale  is  1 :4.  Frontal  area  is  0.625m2.  Obtain  a set  of  dimensionless  parameters 
suitable  to  characterize  the  model  test  results.  State  the  conditions  to  obtain  dynamic 
similarity  between  model  and  prototype  flows.  When  tested  at  wind  speed  BO.OnVs,  in 
standard  air,  the  measured  drag  force  on  the  nrvodel  was  2.46k N.  Estimate  the 
aerodynamic  drag  force  on  fhe  fu IFscale  vehicle  at  22.4rrv's.  Calculate  the  power 
leg  u ired  to  overcome  th  is  drag  force . 

15.  The  inlet  and  the  outlet  diameters  of  an  inward  flow  reaction  turbine  with  radial  flow  at 
the  outlet  are  1.20  m,  0.60  m respectively.  Water  enters  the  wheel  at  a velocity  of  30 
nVs  at  an  angle  of  30*  to  the  wheel  tangent  and  leaves  the  vanes  with  a velocity  of 
flow  of  4.20  nVs.  The  inlet  and  outlet  vane  angles  of  fhe  moving  vanes  are  40*  and  35* 
respectively . F ind  t he  power  supp  lied  to  the  ru  n net  and  the  speed  of  the  tu  rbi  ne. 

16.  A 400mm  diameter  cast  iron  pipe  400m  long  connects  two  reservoirs.  The  ends  of  the 
pipe  are  square  cornered  and  submerged.  When  the  rate  of  flow  through  the  pipe  is 
0.35  m^'s,  find  the  difference  in  levels  of  the  water  surfaces  in  the  two  reservoirs.  Take 
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GROUP  HI  Marks:  10  v I = 10 

I)  Fora  given  centrifugal  pu mp 

A)  The  discharge  varies  directly  as  the  speed 

B)  head  varies  inversely  as  the  speed 

C)  power  varies  as  the  square  of  the  speed 

D)  discharge  varies  as  the  square  of  the  speed 

11}  The  bu  lk  modulus  of  elasticity 

A}  is  independent  of  pressure  and  viscosity 

B)  increase  with  pressure 

CJ  has  the  dimensions  of  inverse  of  Pressure 
D}  is  larger  when  the  flu  id  is  more  compress  ble 

III)  A 7cm  diameter  pipe  supplies  water  to  a 4cm  diameter  jet  at  a rate  of  0.101  nr  Vs . 

when  the  pressure  is  101k  Pa,  what  is  the  average  velocity  in  the  wa  ter  supply  line? 

A)  0.81  m/s  B)  1 ,62m/s  C)  2.62m's  DJ  23m's 

IV ) The  operati ng  point  of  a pump  in stal led  i n a pipeli ne  is  dec ided  by 

A)  Speed  of  the  pump  B)  opening  of  the  delivery  valve 

C)  length  of  the  pipeline  D)  system  characteristics 

V ) The  f I u id  forces  con  s idered  i n the  Nav  ier-  Stokes  equatio  n are 

A)  gravity,  pressure  and  viscous  B)  gravity,  pressure  and  turbulent 

C)  press  u re,  vi  scon  s and  tu  rbu  le  nt  D)  gravity,  v iscou  s and  tu  rbu  lent 

VI)  To  rep  lace  a compound  pjpe  by  a new  pipe,  the  pipes  will  be  equivalent  when  both 
the  pipes  have  same 

A)  length  and  flow  rate  B)  diameter  and  flow  rate 

C)  head  loss  and  f bw  rate  D)  length  and  head  loss 

VII)  On  a standard  day  a pressure  gauge  placed  below  the  surface  of  the  ocean  (SG  = 
1 .025)  reads  an  absolute  pressure  of  1 .4  MPa.  How  deep  is  this  instrument? 

A)  4m  B)  129m  C)  133m  D)  140m 

VIII)  Two  paral  lei  plates . one  movi  ng  at  4nVs  and  the  oth  er  stationary  are  separated  by  a 
5mm  thick  oil  layer  with  S = O.fl  and  viscosity  1.25  E-4  mfrs.  what  is  the  average 
shear  stress  in  the  oil  layer? 

A)  50  Pa  B)  lOOPa  C)  125Pa  D)  160Pa 

IX)  The  flow  in  a river  during  the  period  of  heavy  rainfall  is 

A)  unsteady,  non-uniform,  2dimensional  B)  steady,  uniform,  2-dimensional. 

C)  Unsteady,  uniform,  3dimensional  D)  unsteady,  non-uniform,  3-dimensional 

X)  In  series  pipe  application 

A)  energy  gradient  remains  same  through  all  the  pipes 

B)  hydraulic  gradient  remains  same  through  all  the  pipes 

C)  head  loss  is  same  through  all  the  pipes 

D)  total  head  loss  is  the  sum  of  individual  head  loss  through  each  pipe 


